Significance of non-conventional parameters in the evaluation of cooling-induced damage to ram spermatozoa diluted in three different media.
The objectives of this study were two. First, to compare three base media with different sugar composition as an initial step to achieve a good chemically-defined extender for ram sperm refrigeration. The second one, to determine which sperm quality parameters may be more useful for revealing differences between sperm samples. One medium contained 200 mM sucrose and 2.8 mM glucose (SM), another only disaccharides (D) such as sucrose, trehalose, maltose and lactose (75 mM each); and the third one (D+M) included a mix of monosaccharides (50 mM glucose, 20 mM fructose and 20 mM galactose,) and the same disaccharides as in D (50 mM each). Ram semen samples diluted in the mentioned media were refrigerated at 5°C for 1 h, and rewarmed upto 37°C in order to mimic the temperature in the female reproductive tract. Addition of monosaccharides to the extender did not produce a better preservation of motility or viability after cooling. The supplementation with other disaccharides apart from sucrose did not enhance the viability either. Thus, after cooling and rewarming, there were no significant differences in sperm viability (membrane integrity evaluated by CFDA/PI staining) or the percentage of progressive motile and rapid sperm (evaluated by CASA) between the three media. However, the percentage of viable non-capacitated sperm evaluated by the chlortetracycline (CTC) assay was higher and sperm oxygen consumption was lower in SM than in D and in D+M. Although the apoptosis-like markers [phosphatidylserine exposure assessed by Annexin V/CFDA staining and DNA-damage evaluated by TUNEL assay] showed a continuous increment throughout the process with all diluents, the percentage of sperm with damaged DNA at the end of the process was significantly lower in SM than in the other two media (p < 0.01). On the basis of these results, we would make two recommendations: the use of an extender supplemented only with sucrose and glucose for ram sperm refrigeration; the inclusion of non-conventional methods such as oxygen consumption measure, evaluation of capacitation state and apoptosis-like markers for revealing differences between sperm samples.